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DETAILED ACTION 

Claim Rejections - 35 USC§112 

1 . Claim 38 is rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

2. Claim 38 recites the limitation "provide one mass unit for other specific 
mass-to-charge ratio resolution by determining separation distances between the 
separate detectors derived from a relation of position along the flight path with 
respect to adjacent unit mass to charge ratio values within the range". There is 
insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 102 

3 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 
that form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

4. Claims 1-12, 14-19, and 35-37 are rejected under 35 U.S.C. 102(b) as being 
anticipated by US 2001/0052569 (Bateman et al). In reference to claim 1, Bateman 
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teaches a mass analyzer having an ion storage device; a means for applying an ion 
extraction voltage pulse to said storage device to accelerate the ions whereby ions 
leaving the storage means have mass-to-charge ratio dependent velocities; a field 
free region through which the ions of different mass-to-charge ratios travel 
different distances in a predetermined time, and detectors spaced to receive the 
ions of different mass-to-charge ratios which have traveled different distances in a 
predetermined time and provide outputs indicative of the mass-to-charge ratio of 
the received ions (paragraphs 0086-0089). 

5. In reference to claims 2-12, Bateman teaches a mass analyzer including an 
ionizer (1) selected from the group comprising an electrospray ionizer, matrix- 
assisted Laser desorption ionizer, atmosphere pressure chemical ionizer, glow 
discharge ionizer, electron impact ionizer and nanospray ionizer; in which the said 
outputs indicative of mass-to-charge ratios of the received ions are derived from 
detectors positioned to receive ions of particular mass-to-charge ratios (figure 1); a 
deflector for deflecting ions traveling in said field free region in an orthogonal 
direction towards said detectors (figure 1); means for dissociating or changing the 
mass-to-charge ratio of said ions in said field free region into product ions so that 
said product ions travel at substantially the same velocity as their precursor ions 
and means for applying an orthogonal accelerating voltage pulse to said product 
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ions (paragraph 0018-0022); in which the product ions are detected by time-of- 
flight detectors (paragraph 0016, paragraph 0022); means for applying an 
orthogonal field to said product ions to deflect the ions, and said detectors are 
positioned to enable position dependent detection; means for applying a transverse 
deflection field to the ion stream after the formation of product ions so that 
precursor and product ions are separated transversely according to their mass-to- 
charge ratios; means for applying a transverse deflection field is positioned before 
the orthogonal acceleration region; and means for applying a transverse deflection 
field is positioned after the orthogonal acceleration region (paragraph 0086-0090). 

6. In reference to claim 14, Bateman teaches a method of mass analyzing an 
ion stream which having the steps of: trapping ions in an ion storage device, 
applying a longitudinal extraction voltage to the storage device, allowing said ions 
to travel for a predetermined time in a field free region, and detecting the ions of 

m 

different mass-to-charge ratio with detectors which are spaced substantially 
parallel to the line of travel (figure 1). 

7. In reference to claim 15, Bateman teaches a method analyzing a stream of 
ions of different mass-to-charge ratios which have steps of: receiving and storing a 
predetermined number of said ions; accelerating said stored ions whereby ions of 
different mass-to-charge ratios attain different velocities, and determining the 
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mass-to-charge ratios of said ions by the distance traveled by ions of different 
mass-to-charge ratio in a predetermined time (paragraphs 0088). 
8. In reference to claims 16-19, Bateman teaches a method of mass analyzing a 
stream of ions of different mass-to-charge ratios having the steps of: directing said 
ion stream to an ion storage means, periodically applying an extraction voltage to 
said storage means to extract ions from said storage means with a velocity that is 
dependent upon the mass-to-charge ratio of said ions; allowing said ions to travel 
through a field free region, and detecting said ions with ion detectors spaced to 
receive ions of different mass-to-charge ratio which have traveled different 
distances in a predetermined time (paragraph 0086- paragraph 0088); which 
includes the additional step of dissociating said ions in the field free region 
whereby to form bundles of fragment ions having the same velocity as the 
precursor ions and thereafter applying a orthogonal voltage pulse to said bundles to 
cause the fragment ions to attain a velocity which is dependent upon their mass-to- 
charge ratio and, detecting said fragment ions and providing information regarding 
their mass-to-charge ratios and that of their precursor ions (paragraph 0086-0089); 
and in which the fragment ions are detected by detecting their distance of travel at 
a predetermined time after the orthogonal pulse (paragraphs 0086). 



t 
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9. In reference to claims 35-37, Bateman teaches a method of ion detection 
with a mass spectrometer, comprising: accelerating ions from an ion store by 
applying an extraction field to cause ions of smaller mass-to-charge ratio to 
accelerate to a greater velocity than ones of larger charge-to-mass ratio form an ion 
stream that follows a flight path through a field free region, laterally accelerating 
the ion stream within the field free region to reach adjacent ones of separate 
detectors in a detector array, the separate detectors being spaced from the 
acceleration region each by respective distances that differ from each other; and 
detecting ion intensity with the detectors (figure 1, paragraph 0086-0089); wherein 
the lateral acceleration arises by applying an electric field directed orthogonal to 
the flight path (figure 1); further comprising fragmenting the ion stream; sorting 
the ions of the fragmented ion stream according to mass to charge ratio values; and 
detecting the sorted ions (paragraphs 0088, figure 1). 

m 

Claim Rejections - 35 USC § 103 

10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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1 1 . The factual inquiries set forth in Graham v. John Deere Co. , 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at 
issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

12. Claims 13 and 20-34 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over US 2001/0052569 (Bateman et al) in view of US 6,797,950 
(Schwartz et al). In reference to claim 20-34, Bateman teaches all limitations being 
claimed but failed to teach the limitation of having a plurality of separate detectors 
spaced from the acceleration region. It would have been obvious to one of ordinary 
skill to have such detector configurations, since it is taught and shown in the 

m 

disclosure of Schwartz having a plurality of detector and one would be be 
motivated to do so for the purpose of enhancing sensitivity and for enabling 
enhanced ion analysis. Bateman further teaches a mass spectrometer, wherein the 
detectors are arranged parallel to the line of travel (figure 1); wherein the detectors 
present the ion intensities in reverse order of distance of the detectors from the 
extraction region to produce a mass spectrum (figure 1); wherein each of the 
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detectors is configured to accumulate ion charges over a period of time; wherein 
the mass analyzer is configured to operate to store and accelerate in bunches 
sequentially in time; wherein an ion fragmentation cell is within the field free 
region in the path of the accelerated ion bunch and configured to dissociate said 
ions to form ion fragments, wherein said lateral accelerator accelerates the ions of 
smaller charge-to-mass ratio to a greater velocity than the ions of larger charge-to- 
mass ratio and wherein said detectors are configured to measure the times-of-flight 
of the ions (inherent over Bateman's disclosure of a acceleration Time of Flight 
apparatus). 

1 3 . Bateman teaches a mass spectrometer, wherein the ion dissociation 
energizes precursor ions of the ion stream by collision with a neutral gas molecule 
to induce the dissociation (paragraph 0028); wherein the fragmentation cell applies 

t 

fragmentation energy to the ion stream that avoids substantial momentum transfer 
to the fragment ions (paragraphs 0031-0035); wherein the extraction field 
generated by the extractor is derived from an extraction voltage that increases in 
magnitude with time (paragraph 0017); wherein the extraction field generated by 
the extractor is derived from an extraction pulse whose shape varies and a 
fragmentation section arranged to fragment the ion stream, an orthogonal time of 
flight section arranged to sort the ions of the fragmented ion stream according to 
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mass to charge ratio values said detectors arranged to detect time of arrival of the 
sorted ions (figure 1); further comprising a fragmenter that applies an intense, 
energetic beam of light, timed to coincide with appearance of ions reaching the 
fragmentation cell; wherein the fragmentation section includes a cell with internal 
reflecting surfaces; including a deflector providing a deflection field to the 
fragment ions so that they are separated by distance of flight and wherein the 
detector detects arrival of the ions and provide the mass-to-charge ratio of the ion 
fragments for each ion (figure 1) 

Conclusion 

14. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. US patents 6,586,727 (Bateman et al), 6,507,019 
(Chemuchevich et al), 6,331,702 (Krutchinsky et al), and 6,285,027 
(Cheraushevich et al). All of the cited US patents contain art similar to that being 
claimed by applicant, more specifically, time of flight methods and apparatuses. 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Johnnie L. Smith II whose telephone number is 
571-272-2481. The examiner can normally be reached on Monday-Thursday 7-4 
P.M. and Alternate Fridays. 
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If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, John R. Lee can be reached on 571-272-2477. The fax 
phone number for the organization where this application or proceeding is assigned 
is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, 
contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




